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Kurasono Kyoda* : A new record to grass flora of Japan, 
a panicoid Cg species, Sacciolepis myosuroides^^ 

^'Mn Cg — y ** 

In the course of studies on the Asiatic grasses, the author came across 
with several noteworthy additional facts something new to the knowledges of 
grass flora of Japan. This is a part of results based mainly on examinations of 
specimens deposited in the Herbarium of National Science Museum, Tokyo 
(TNS). The Nepalese specimens which were sent to Tamagawa University 
for identification, by courtesy of Professor H. Tabata of Kyoto University, were 
also used. 

A small panicoid genus, Sacciolepis, is taken into account together with its 
distribution and role of variation in the present study. The genus is an aquatic 
or wet moist-loving grasses, comprising 30 species (Clayton & Renvoize 1986) 
mainly centerd on South East Tropical Africa and West Tropical Africa (Simon 
1972), but with some members widely growing in the warmer parts of Asia, 
Australia (Simon 1980) as well as South America (Parodi 1969). Sacciolepis 
is characterized by a contracted, spike-like panicle and by the saccate basal 
part of the upper glume with strongly elevated 7-9-veins (Fig. 1, B). The 
discoid tip of the pedicels (Fig. 1, A) also provided an easy diagnosis for 
identification of the genus separating it from other member of the tribe 
Paniceae. 

According to Simon (1972), there are 25 species of Sacciolepis found in 
Tropical Africa, where sixteen species are concentrated in Flora Zambesiaca 
area. Only one representative species and one variety were reported to be 
native in Japan (Ohwi & Kitagawa 1983). Two species and one variety were 
known in China (Keng 1933), including Hongkong, Taiwan and Hainan Islands 
(Hsu in Li 1978). S. indica, an extremely polymorphic common species, and S. 
myosuroides, a rather uncommon species, are widely distributed in the warmer 
parts throughout East Asia, and of South East Asia, Malesia, Polynesia, India 
(Bor 1960), New Guinea (Reeder 1948), Java (Backer & Brink 1968) and Australia 

* Faculty of Agriculture, Tamagawa University, Machida, Tokyo. 3Ell|;k¥ 

** Contribution in honor of the late Dr. Hiroshi Hara. 
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(Vickery 1975). The former species is said to be naturalized in North America 
(Hitchcock 1951) and Africa. 

Hooker (1897) recognized seven varieties under Panicum indicum in his 
“Flora of British India”, in which var. indicum, var. angustum and var. villosum 
were transferred to the genus Sacciolepis by Chase (1908) for the basic name, 
by Keng (1959) for the slender Chinese specimens, and by Ohwi (1971) for the 
hairy Siamese samples, respectively. 

Observation Var. angusta is characterized by very slender erect culms 
which is single or a few in tuft, usually with diameters less than 0.5 mm. 
The internodes are more or less elongated with more than 6 nodes, and the 
inflorescences of 0.5-2 (-5) cm long. This is a starved form growing in the 
border regions of the distribution range of the species (Fig. 2). All specimens 
of this form bear setaceous spikelets and are said |p be collected in terrestrial 
wet soils instead of shallow water. It is worthwhile to mention that the inter- 
noaes are always much longer than the leaf-sheath throughout the whole culm 
even they are at basal nodes. The flowering season is concentrated mainly in 
September. They are cool-adapted and found in the northern parts of Honsyu. 
One collection is found in Kyusyu at a rather high-elevated locality, Aira 
^^) of Kagoshima, near by Mt. Kirishima (alt. 1700 m). 

Var. oryzoides is separated by its caespitose and stout culm-bases which are 
more than 2 mm in diameter and less than 4-noded. The internodes are very 
short, contracted and hidden within the leaf-sheaths. Thus the whole plant 
tufted with basal leaves. The leaves are elongated and are usually extended 
over the inflorescences. The panicles are 3-10 (-17) cm long with some inflores¬ 
cences born amongst the foliages. This variety is found in aquatic habitat, 
and the spikelets are either glabrous or setaceous. The flowering season is be¬ 
tween September and November and is fairly longer than that of other varieties. 

Var. indica, a typical form of 5. indica, and S. myusuroides have the inter¬ 
nodes elongated, with more than 5 nodes and rather hard. The leaves are 
rather far aparted on each node, but sometimes with basal 3-nodes bearing longer 
leaf-sheaths, yet never concentrated at the basal part forming radical-like ap¬ 
pearance. The culm is distinct and each terminates in an inflorescence. This, 
might be as giant as 1 m high or more in the tropical specimens. The culms 
become thicker and stouter, associated with longer leaves, in the tropical regions, 
south of Ryukyus. No leaves are seen exceeding beyond the inflorescences. 
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Fig. 1. SEM microphotDgraph of part of an inflorescence (A), spikelets (B, C), and anthecia 
(D, E). A, B, E. Sacciolepis indica-, C, D. S. myosuroidzs. A, showing the discoid tip of the 
pedicels; B, showing a saccate spikelet, setaceous upper glume and lower lemma, inside is 
an anthecium (indicates with an arrow mark) v/hich is about 1/2 of the length of the spikelet; 
C, showing an ovoid spikelet with an anthecium visible in between the upper glume and the 
lower lemma, which is nearly as long as the spikelet; D, E, showing an anthecium with 
upper part of margins free, and in E, a very much reduced lower palea is attached at the 
base of the anthecium. Each black bar indicates C.5mm long. 
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The flowering season of var. indica is August to October in Japan, but Wu 
(1984) reported that the flowering season is between May and August and the 
variety is found in localites of high elevations as 2700 m above sea level in 
Yunnan, a highland of China. 

Among the specimens of S. indica, S. myosuroides is discovered for the 
first time in the southern part of Kyusyu. It is a new record for Japan. The 
species is distinct with conspicuously ovoid, nearly glabrous, non-saccate spikelets 
of 1.5-1.8 mm long. The upper floret is nearly as long as the spikelet or a 
little shorter than it. The inflorescence is crowded with spikelets, and the 
basal part is attenuated due to the presence of the abortive spikelets. It gives 
an outstanding feature of slender panicle which is 8-18 cm long by 3 mm in 
diameter. The same species are newly confirmed also in Taiwan and Hongkong. 
The occurrence of this species has not been known because of a single species 
representative in the area. This is a plant reported flowering in June and is 
growing in lowland and at elevations between 500 m and 850 m in Yunnan, 
China (Wu 1984). However, the specimens collected from Taiwan, Hongkong 
and Nepal indicated the flowering season of October and November. 

All these observations are summerized in the following key together with 
taxonomic notes. 

Key to the species and varieties of genus Sacciolepis found in Japan 

1. Spikelets ovoid, acute or subobtuse at the apex, 1.5-1.8 mm long, usually 
glabrous; upper floret nearly as long as the spikelet; panicle 8-18 cm long 

with attenuate base, 3 mm in diameter; basal leaf-sheaths spongy. 

.S. myosuroides 

1. Spikelets lanceolate-ovate, saccate at base, acute to acuminate at apex, 2.2- 
3 mm long, setaceous or glabrous; upper floret about 1/2 as long as the 
spikelet; panicles 0.5-17 cm long, cylindrical, 4-5 mm in diameter.. 5. indica 

2. Blades less than 4mm wide; culms less than 1.5mm in diameter, more 
than 5-noded; internodes more or less elongated; panicles 0.5-7 cm long, 
usually extruding leaves. 

3. Spikelets setaceous; culms very slender, less than 0.5 mm in diameter, 
internodes much longer than the leaf-sheath throughout culms; panicles 

0.5-5 cm long, usually about 2 cm long . var. angusta 

3. Spikelets glabrous or setaceous; culms more than 1 mm in diameter; 
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internodes shorter than the leaf-sheaths at least on the basal 3-inter¬ 
nodes; panicles 3-7 cm long, usually 5 cm long.var. indica 

2. Blades 4-7 mm wide; culms more than 2 mm in diameter, less than 4-noded; 
internodes contracted at culm-base, shorter than the leaf-sheath; panicles 
8-10(-17)cm long, usually with some panicles born among the foliage; 
spikelets setaceous or glabrous . var. oryzetora 

Sacciolepis indica (L.) A. Chase in Proc. Biol. Soc. Wash. 21: 8, 1908; 
Reeder, Jour. Arnold Arbor. 29; 282, 1948; Hitchcock, Man. Grass. U.S. 708, 
1951; Keng, Grass. China, 313, 1933 et in FI. Ill. PI. Prim. Sinic. Gram. 662, 
1959; Bor in Dansk Bot. Arkiv 20 : 165, 1962; Hsu in Li, FI. Taiwan 5: 598, 1978. 

S. spicata (L.) Honda in Journ. Fac. Sci. Imp. Univ. Tokyo, Sect. Ill, Bot. 
3: 261, 1930. 

var. angusta (Trin.) Keng, FI. III. PI. Prim. Sinic. Gram. 662, 1959. 

Panicum angustum Trin., Sp. Gram. Ic. t. 334, 1836. 

S. angusta (Trin.) Stapf in Prain, FI. Trop. Afr. 9: 763, 1920; Bor, in 
Dansk Bot. Arkiv 20: 164, 1962; Ohwi in Tonan Ajia Kenkyu (The Southeast 
Asia Studies) 9: 208, 1971. 

Nom. Jap.: Hoso-Hainumeri ]) . Nom. Jap. nov.). 

Distr. : Type from Nepal; Japan, Korea, China and India. 

Representative specimens: Japan: Morioka (Toba 364, TI) ; Nikko (Naka¬ 
mura in 1936, TI) ; Korea: Gwangneung Nakai 13232, TI). 

var. indica 

Distr.: Type from India; Nepal, South East Asia, Polynesia, south to 
Australia, China (Kiangsu, Anhwei, Hopei, Kiangsi, Szechuan, Kueichou, Kuangsi, 
Hainan, Kwangtung, Yunnan, and Taiwan) and Japan. 

Representative specimens: Nepal: Iladanda-Hellok (Kanai et al. 6302404, 
TI) ; Micronesia: Palau Isl. (Tuyama in 1937, TI) ; Philippines: Luzon (Merrill 
315, TNS) ; China: Hainan Isl. (Lee in 1916, TI) ; Korea: Hyeoando (^^)S), 
Uchiyama in 1902, TI). 

var. oryzetora (Makino) Ohwi in Bull. Tokyo Sci. Mus. 18; 3, 1947; Hsu, 
in Li, FI. Taiwan 5: 598, 1978. 

Panicum indicum L. var. oryzetorum Makino in Bot. Mag. Tokyo 27: 28, 
1913. 

S. oryzetora Honda in Bot. Mag. Tokyo 37: 118, 1923 et in Journ. Fac. 
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Fig. 2. A map showing the distribution range of the species and varieties of the genus Sacciolepis 
in Japan. One dot means one collection. 
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Sci. Imp. Univ. Tokyo, Sect. Ill, Bot. 3 ; 260, 1930. 

Distr. : Type from Japan; Korea and China (Anhwei, Kiangsu, Chekiang, 
Kwangtung, and Taiwan). 

Representative specimens; Korea: Quelpaert (Taquet 1716, TI) ; China: 
Kwangtung (Tang 20666, TI) ; Ningpo (Chang in 1908). 

Sacciolepis myosuroides (R. Br.) A. Camus in Lecomte, FI. Gen. Indo-Chin. 
7: 460, 1922; Reeder, Journ. Arnold Arbor. 29; 281, 1948; Keng, Grass. China 
313, 1933 et in FI. Ill. PI. Prim. Sinic. Gram. 662, 1959; Wu, Index FI. Yunnan. 
2: 2186, 1984. 

P. myosuroides R. Br., Prodr. FI. Nov. Holl. 189, 1810. 

Hymenachne myosuroides (R. Br.) Balansa in Morot, Jour, de Bot. 4: 143, 
1890. 

Nom. Jap. : Hara-numeri y- ^ ]). Nom. Jap. nov., the name is dedicated 
to the late Prof. Hiroshi Hara). 

Distr.: Type from Pacific Islands; Japan, China (Kwangtung, Hainan, 
Kuangsi, Yunnan, and Taiwan), South East Asia, India, Malesia, Java, Polynesia, 
New Guinea and Australia. 

Representative specimens : Japan: Kyusyu, Hyuga, Kawaminami-chio (Naga- 
sawa in 1952, TNS 116512) ; Taiwan: Taoyuen (Sasaki in 1925, TNS 173898-99); 
Hongkong: Highland, N. T. (Hu 8245, TI); Nepal: Trisuli, alt. 636 m (Tabata 
et al. 8505, Tamagawa) ; Dumhan to Taplejung (Hara et al. 6302402, TI). 

Discussion The tribe Paniceae is a unique group among the panicoid 
grasses. It is well characterized by having spikelets containing two florets, of 
which the upper anthecium is more or less firmer and thicker than the lower floret 
and glumes subtended. Hsu (1965) pointed out that the epidermal pattern of 
the anthecium of Sacciolepis is quite smooth with so called “Ms-type” shining 
surface. The enrolled margins of the upper lemma enclose the upper palea at 
the basal part, but is free at the distal part. These characteristics have never 
seen in the genera such as Setaria, Pennisetum and Hymenachne of which 
the panicles are also spiciform. The former two genera have the anthecia 
rugose or papillate throughout, while the latter bears silica body with flat, 
membranous margins. Pohl & Lersten (1975) gave another key character for 
distinguishing Hymenachne from Sacciolepis by occurence of aerenchyma inside 
the center of the culm. The pith region of Hymenachne species are filled with 
aerenchyma, but is absent or nearly so from Sacciolepis species. 
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The saccate spicklets are also found in Cyrtococcum, and somewhat saccate 
in members of Sect. Trichoides of genus Panicum, such as P. brevifolium. 
These species are separable by their open and capillary panicle branches. The 
anthecium is gibbose and strongly laterally compressed in the genus Cyrtococcum. 
The upper glume is nearly as long as the spikelet in P. brevifolium, separating 
it from the genus Sacciolepis. 

S. indica shows a non-Kranz leaf anatomy. The ratio value of 

— 26.1 was measured by Brown (1977). Using the Japanese materials, Takeda 
et al. (1985) reported the CO 2 compensation point is 20 ppm, with fairly long 
interveinal distance of 153 [xm and mestome-anatomy. Similar values of 31 ppm, 
139 ptm, and mestome-anatomy were measured on var. oryzetora by the same 
authors. Undoubtly the members of the genus Sacciolepis are C 3 in nature, 
though typically with panicoid spikelets. 

Some members of the genus Sacciolepis, especially S. curvata and S. striata, 
are difficult to separate them from Sect. Trichoides of Panicum, due to the 
characteristics of open panicle and saccate upper glume. It is noteworthy to 
mention that these taxa are all belonging to C3, yet differing to those of C3 
festucoid grasses anatomically in having mesophylls radiately arranged (Tate- 
oka 1956). All of them are shade-loving, bearing rather thin, more or less 
broader leaves which are ovate to linear-lanceolate in shapes. 

It is suggested that the reexamination of lemmatal patterns (Hsu 1965) and 
lodicules (Hsu 1963) might give a solution to the proper systematic position of 
these panicoid C 3 grasses. Those genera represent in Asiatic region are as 
follows: Cyrtococcum, Eriochloa, Hymenachne, Ichnanthus, an Paspalidium, 
most of them are C3, but there are C4 representatives. Clayton & Renvoize 
(1987), however, pointed out that some members of the genera, including 
Sacciolepis, are not easy to key out from genus Panicum. Both anatomical and 
gross morphological investigations on these panicoid C 3 genera are greatly needed. 
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